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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method to 
analyze the surface of a sample by the technology of electron energy 
spectroscopy and a secondary ion flying time mass spectrometry. 
SOLUTION: This apparatus is a practically an electron energy analyzer 
14 having typical hemispherical electrodes 46, 67 to be used for electron 
energy spectroscopy. Or, the apparatus is a flying time mass 
spectrometer for which the same energy analyzer is used as an ion 
analyzer in combination with a linear drift region for the technology of 
secondary ion flying mass spectrometry and of which a primary ion beam 
gum 8 has at least a first order time focusing characteristic. In this way, 
the energy analyzer 14 is used for both technologies, so that the 
combined apparatus can be provided extremely inexpensively as 
compared with a conventional combined apparatus consisting of 
different analyzers for two technologies. 
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Lxmcmi&m(omi^iax?>ctT:\ tire 
m^ftmt&zxfr.^ty's.mftmftc&m'tz c t 
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mwmm^¥mitLfcwmmx& <o ;m 2 a 1 ©S 

gcD^W«7vHT& 0 ; H 3 tt, Wfx*;^-^ 
ISt LT^ffl*nS0 1 ©SB<D^»B3g©*»bL 
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xpg 1 3 177^ 1 5 t«fcoT«e^*nfcWpg i 

. : j:< 1: L >V P J v ;? j' Ji/yt ii, I'fl-iiL C i 7T 

* c tc A o /til? S 1t Ity * y ©Sc^g^f 5 fi!MG<JfB 
^±U^-fi?>o ittS^l 1 7«, 8B*«?-x^;I/ 

ttlSi: 'uTSiiT 5 S 6 ^-v y^^«?-t|ifif§ 18, J5 



(8) 
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[0 0 2 9] -f^>-$/cBt-TH tffi2fr5, -jg<D 
SWPyXjftA2 0-3 Ofcil oT^*S?fl[R)¥iai 

Afifa¥K 1 4 1 9 tvmic 

l±, MtCHO<E>U:yX#?3 2-3 4 fefltA&ntV 10 

[0 0 3 0] II 3 fft SII**?^**: LTfgffJA S 

uzcomMiom^mt, tw^xt? 20-22, si 
tflKttu^XoiS^S-SrtyS— u^X3 6 tioTM 

8 «|^pyX*?2 3-2 5^&^b>X3 9 20 

fc46£DiitiR]fi^iip 4 lft^sitenxi/^o vuwu> 

AiA'2 6-3 0^ltty^HU>X4 2fct % *F«3 8 
^P>tD^©ffi^g!l^cffiiILT*JD, 4$oT^©W8Pfl 
/^TOft ffiWBHHIfa PR l 4©AP¥ci!4 3 tm- 
¥micSbK>, «^U>X«?3 2-3 4^#ty^ra^y 
X 4 4 mnm^iSfa^S. 1 4 ©HiPATS 4 5 ted L 

rtfCffM^tlS— 73"??\ WScSJRS ftfc®f*©»?x 30 
*A^'-X^ h/Ut±. tBP¥ffi4 5 AT\ 
tffifflBSgl 8 (^©APfid©¥B5fcfi§LT^S) 
£«fc^TI^K:iafSW"3ti:tf"e*5o U^X4 2$s£ 
tf4 4 ^^^tfS^tyffiWtt^iRi^afclB*^ 

IBS©*^*- Fkft EP24684 1 ffFBIfSW? 
fl'IIII t il C 6 ftT ^ 5 , d tUi^SKBO&SBfrTfld: 
WAfcf, ^©ftfetJfcLT, m?fft38^'AP¥ 
Si 4 3 pt jfM^tiS J; -5 £ l^X^ITO U J; K>WM 
©ifft-K^IfttSi:j:^^l» 0 gjc, »»©« 40 
?-x*;l/#--#ttS0*£©* 5 lc> Kft 2 £PBft5 

U cftEJ;!), fc^jWWfrFffil^KfciliSt" Situ 
Kiot, #ilS^fii(^^S©x^;l/^-MiS7l*S5a6 

[0 0 3 1 ] ffiWKMlpJ*® i 4 ro©«jfM 
S4 6, 4 7ft-&trlfiio»«f«T?ife*), 0 i fcfcMRS 
fctt^^nr i/^o cftas^w&AP^&^tffflp so 
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# (^n^"n4 3> 4 5) 5su ap¥35 4 3%mm 

rs*?©x*;l/:£-^fcb<tfin I Pffi4 5 Pt«J&£ 
ft, It? e-A##*r8lfc:A* i: £ e-AOffififc 
flS«fit5/c«6» « -fcfiWJRISS 4 8 tffll*.e>*l5 
i^iCSoTlf^o t!4 6, 4 7U:«A4 <)A'"> Vf'f 
^ftTfcD, *A-5 0*Mix.P>tlTV^ o WrUisl 4 

%s#fe«^v\ sua, p^^^-yfRtTBtpasaa^ 

•So ftKKWb^^dk:, ism©Sffifr5Mj$ft/c 
r^^^a, tojS«Si otctt>M$n, 

5 1^, 11Wb>X*-T2 0-3 0 (cin&tts 0 

3 fc-RfSJ: 9 tc s H 4 -etiSg-, HP&£t/fgHcD 

1/>X3 6, 3 9, 4 2 i:LT/]^nT^§) tdio 
T, fflWfi3HilRl#© 1 4©AP¥3d4 SfitffMJti 
«±5Ki^tl3. PfipRjfg&IlP 3 5 fi, ClT'H 
iSieftiia*£Bflni:LT«3t3o flrWKMlRj^a l 4 
tt, Clc:T^-^-r^-Mi5 1 ©«5 2^tiiP¥S4 5 
Pt^tU^^ mmiyyXAA («Wb>X« : ?3 2~ 

t|i|'I§§l 9±tfEii1-§fcJ6lcffl^P,n?.o CcDct-3 

-c--> :.yi: a. q ; •+ ; i . k/jA-^ 

#.4*1/*:— FICA-V >A;HlAt|ii@g§ 1 8 *ffl^50 
0Ai> fii^iAilAA, ^nffilA Cti?,^fgfflT§ 

-WM F U 7 h Mi& 5 3 , S-iStS F U 7 I- M« 5 4 , 

43 <t tf^Wtt? filfR]*® l 4 *#tf}« !tt F U 7 hfM« 
[0 0 3 3] }^*<DfRtfB#fflMMm^iTfttt5tt5ct;a 

i+xh7^^tn otj;oTtoa$n/£-r*> 

T CO * > K [r] C FJ- iJ n W fit II x * ; b ^ : - % 4 * 5 © "A 

m% % nm/mmt^t s * «b# * 
nm/nmt^tzj *>\m lxwm 2 <o*bs±? 

d ft 6 ^ * > tfjft* $ ft § H^A'C/Apr S WfflfitSx * 
;I/*-Ol£8S[K:«toTHr j f>»t5o *KWt«fcntf, 

^mcmWil-imtims. 1 4 A r?^. Sctti^ rffia 

£ft§ 0 o«J;-5t, (fill FU 7 hS&5 3*5^0^5 4© 
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* S flit t fr) o T^StcT 5 CD t St" § B# IffltfgjS: 5 C t 

4r-**rf 5 ^ 4- y xn¥ffi t«t>a < soarr « 
gf sot?, is?n§„ f u 7 hM« 5 3 feitf 5 4 

[0034] ifmmc .tntr, co^fw-*^tf^ffl 

1?5 3t5j;tf 5 4ti, JaSWt«E13 
[0 0 3 5] IgJi, WBIft^ffliai^StAS 

£tf4 7 ^pq L ! 4^#?fig-r?>lS : ?3 2 

~3 4ttjM* Lfc£**i5fcttRg&a^) fcOlWPSffi 
m*m%? 2>Ct\C£-D T'fxt>ftZ> 0 C © £ 5 tC LT\ 

nbWfflilKHLTlg* (Sfctt&feM U CtDtctb, 
mmw 7 HI«5 3i3J:tfW*K^ffllRl¥®*ji«* 

[0036] «TTm^p»fti>te^tt, TMiwj-f § 

R. : #Wi'7-ii[&J#© 1 4 <Dtf>iCriWI©¥@ (5 
7) „ 

E , : jSWfifrjHBifrf K 1 4 ©iiJix^^^-o 
[0 03 7] V. : MS2tc0]Rj^tl§/W77'll±o 
E. : m\2fr^f&lti-£ftZ>^*y(D^*Jls3?- (=e 
V. ) o 40 
E, : refmS? fllSj^lS 1 4 ©g?P©x*;b^- (= E 
. -E P ) o * 
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* [0038] d, -.mmMmc wm sns nss f u 7 f 

d , : »wt§as«{i t mm * n 5 acts f u 7 h si« 5 

3, 5 4©g|%\ toT^tXix^M-E, = (E 

. -e, ) t-^fth^mwao 
[0 0 3 9 ] d > : tfiVi tiff sns yyX^(om 
m f u 7 v-mn 5 3, 54 ©spa-Kftjsi- 3*4 &s 

^tyiiLti^x^-E, =e (V„ -V 
, ) T:«?»o 
[0 0 4 0] MtUUfflfa E =1/2 m v 2 }5«ktf t = d / 
v b , ±tB/g«cD^fi«^ffl 5 ft?? Bf ffl « , 
[0 0 4 1 ] 

[0 0 4 2] (iW, dBd. , d, , d. £fcli#8r 
mtDtctblcte n R. i:in:L eJ'./L) 7*a&S 0 ftot, x 

[0 0 4 3] 
[ft 2] 



t = 




[0044] mnmm^ibmmn^m-o^oD^ty 

« s x^;l^— E = Eo + A E^f U uFittEc (1 

+ <5) fcLTSl-cfc^tft, cc:t- ( 5 = a e/e. -e 

[0 0 4 5] 



R=R o(1 + 2jk) 



1:, 



[0 0 4 6] fc<fc 04x.bn?.i 

[0 0 4 7] 
C»4] 



[0 0 4 8] ^J;9^t5-^|?{lU4^fbto^Ta 



(B"jf3<0<t'5l 

[0 0 4 9] 
[»5] 



dt 
d6 



5=0 



[0 0 5 0] «#U 

so ^r©<fc ?i:&5 0 
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[0 0 5 1 ] 
C» 6] 

+ (d 2 - 3 rrRo )E p ~^ + X dfr-K = 0 



[0052] cosa, tt«o4x.e.nfctMEHto 

fig (**iftfc#*r«©SBi*tt) ©fmic&ffl^tSo 
m * «\ AP¥i5 4 3 ±T'Sffl<Dr^ * y{mB&t 
ztcmcxMuyx^m^^^mmm-sictes d. = 10 

[0 0 5 3] 
[ft 7] 



[0 0 5 4] HRWfcliflltefel^T, di =0. 8m, 
cb =0. 2 9 m, R„ =0. 15 m, fiSttC E „ =1. 
2 5E„ T'SSo COfifi, Ctt50TfJ£T?tt»fflFU 
7 h fWSS F U 7 h fiStt W b T A t f ITS fe 46, 20 

[0 0 5 5] if* L^t§B\ iffifrE-KKA&UivX* 
■a-tt, d, =jfc0T?fctK E„ /E. Offltt^WklttW 

!fiTCtt*Jfcfl:£«ffl"rS%&, E„ /E„ Oftlttgttffl 30 

1. 0 9 t^SC i^Jltti 5 n/cc 

[0 0 5 6] *#lx>X* : ?2 0~3 0, 3 2-3 4, 

43 <fc #HS-?-<I^j¥S 1 4 4 6, 1 7<D&4K 

Ki»5 9~7 4*J3^T, ff»ft«JEtf9]RT£tl5o C 

ne»<ou-Kttti, E^N7i>>^rto3iim7^- fx 

)\r- (0¥L%lP £ALTpyXBAPPg§t£flT^ 

5o ^ijtanyifa-^^jss^ns^jgs 8 a, tufa 

*m?Z>o tfftfftffi*- FKl&PT, 'i*S4 6, 4 

¥E4 5 A-A'>^;Hl-7-tii|'Itgl 8CDAP 

OT,a|(t?nS) £*JPT, J;AaA >;> A!P*i;*;ft 1 



If !1¥ 9-106780 
18 

9 t&^Tjfj&^n, cntctD, &&sbb<e>x*;i/^ 

£11881 8 43J:rfl 9^6U-F«7 6, 7 7^j>U 

[0 0 5 7] P^^yjtftftft&^-FC^T, r 
-*ffia#S7 5tt, U-F«7 SMLT-^^y 
8 «rfe$iJfP U ^*cDfp|ffB#F E |SJ-^l'*>«»53 s ' 

1 9 ic®m?%<Dicwtz®M*M%.u cmctD, 



[0 1 ] 



1 tt, *fWK:i5»fl^#i 



{fcLfcRrSBtt*&So 

[H2] i2ii 11 vmmnBftm^mT'ibZo 

[0 3] 0 3 1±, tt?x*;^-#ttS}i:LTfiM£ 

[04] 04 a, z^Ky^-ynmm^tLxm^ 



1 

2 
4 

5 

6 
8 
1 0 
1 1 
1 4 
1 6 
1 7 
1 8 

1 9 

2 0 

3 6 

3 9 

4 2 

4 4 

5 3 
5 4 



-y^ftyfiy 

3 0" 'uiHyy XM j- 
■fg-PPX 
<fi-PyX 
■IIHpyX 

• ggpgpyX 

• H— ttS F U 7 F Wei 



(12) 



9 - 1 0 6 7 8 0 
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